Acetate absorption was studied in rat jejunum using steady state perfusion in vivo. Absorption conformed to apparent saturation kinetics and was similar in magnitude to glucose absorption. When compared with normal saline, acetate perfusion was associated with luminal alkalinisation. There was no difference in total CO2 secretion when similar rates of acetate and glucose absorption were compared, suggesting that total CO2 secretion was the result of mucosal metabolism. Absorption of acetate and propionate were mutually inhibitory. Acetate absorption was also inhibited by Tris-Hepes pH 7-0. When the gut was pretreated with cholera toxin to induce a secretory state, acetate absorption was reduced by 41-9%. This effect could be reproduced if similar water secretion was osmotically induced by the addition of mannitol. These data suggest that acetate is absorbed, at least, partially by non-ionic diffusion in the rat jejunum and that its absorption is reduced in the secreting intestine by solvent drag. The mechanism by which acetate is transported across mammalian epithelia remains controversial. Previous studies in a number of species have suggested that acetate is absorbed by non-ionic diffusion.'"8 In the guinea pig proximal colon, however, it has been shown that ionized acetate is absorbed through a paracellular pathway.8 Evidence for an acetate/bicarbonate exchange mechanism has been found in human ileal brush border membrane vesicles.9 In the guinea pig gall bladder, butyrate has been shown to be absorbed passively into the epithelial cell and then back into the lumen by a chloride/butyrate exchange.'0 Finally, in the proximal renal tubule of the rabbit, short chain fatty acids are absorbed through a sodium coupled short chain fatty acid cotransport mechanism." As previous studies in the rat have used in vitro methods it is unclear which mechanism predominates in vivo. It is also unknown whether acetate absorption is preserved in the secreting intestine. This is of interest as we have previously shown that acetate stimulates sodium absorption in the normal small intestine but not in the secreting small intestine after exposure to cholera toxin. 12 In this paper we report our studies of acetate absorption in rat jejunum using in vivo steadystate perfusion. The concentration dependence of total acetate absorption, its relationship to luminal pH and total CO2 and its inhibition by propionate and a structurally unrelated buffer were studied in the jejunum. The effect on acetate absorption of comparable intestinal secretion induced by cholera toxin and by osmotic forces was also studied, to establish the effect of solvent drag.
The mechanism by which acetate is transported across mammalian epithelia remains controversial. Previous studies in a number of species have suggested that acetate is absorbed by non-ionic diffusion.'"8 In the guinea pig proximal colon, however, it has been shown that ionized acetate is absorbed through a paracellular pathway. 8 Evidence for an acetate/bicarbonate exchange mechanism has been found in human ileal brush border membrane vesicles. 9 In the guinea pig gall bladder, butyrate has been shown to be absorbed passively into the epithelial cell and then back into the lumen by a chloride/butyrate exchange.'0 Finally, in the proximal renal tubule of the rabbit, short chain fatty acids are absorbed through a sodium coupled short chain fatty acid cotransport mechanism." As previous studies in the rat have used in vitro methods it is unclear which mechanism predominates in vivo. It is also unknown whether acetate absorption is preserved in the secreting intestine. This is of interest as we have previously shown that acetate stimulates sodium absorption in the normal small intestine but not in the secreting small intestine after exposure to cholera toxin. 12 In this paper we report our studies of acetate absorption in rat jejunum using in vivo steadystate perfusion. The concentration dependence of total acetate absorption, its relationship to luminal pH and total CO2 and its inhibition by propionate and a structurally unrelated buffer were studied in the jejunum. The Comparison of total acetate and glucose absorption showed their absorption rates to be similar at the same luminal concentrations (Fig 1) . Absorption curves showed apparent saturation for both solutes. Endogenous acetate could not be detected in the jejunum when perfused with 150 mmol/l NaCl. Because acetate absorption seemed likely to be influenced by pH, the pH of the effluent from the perfused segment together with the constituents of the major buffer system, pCO2, and TCO2, were measured during perfusion with unbuffered saline and 30 and 80 mmol/I acetate solutions. When unbuffered saline was perfused at pH 7 0 th pH of the effluent fell to 5 9 (0 04) and its pCO2 rose to 2 2 (0 4) mmHg, but there was no significant net accumulation of TCO2 in the luminal fluid (Table II) . (The appearance of TCO2 in the lumen is referred to as 'accumulation' because it is not possible from these data to distinguish with certainty between HCO3 secretion and hydrogen ion absorption.) During acetate perfusion, effluent pH was higher than with saline, rising progressively with acetate concentration (Table II) (Table   IV) . The final luminal pH was higher after perfusion with acetate and propionate rather than acetate alone, suggesting that propionate was providing additional buffering to the bulk phase. We speculated that propionate could have inhibited acetate absorption either by competing for a rate limiting common pathway in the mucosa or by raising luminal pH, rendering acetate more ionized and thus less lipid soluble. In order to distinguish between these two possibilities, the jejunum was perfused with 30 mmol/l acetate with the addition of a structurally unrelated buffer, 10 mmol/l Tris-Hepes at pH 7-0. Tris-Hepes reduced acetate absorption in the jejunum by 39% (p<001) ( Table III) toxin. Weight loss, osmolality and arterial pH were measured in 10 rats after instillation of 75 *in/g) [tg cholera toxin (in 2 ml NaCl) for two hours 8 10 followed by perfusion with 150 mmol/l NaCl 8 10 with 30 mmol/l mannitol for one hour. Serum values were compared with those of unoperated rats which had received only anaesthesia (Table   V) . There was a significant rise in osmolality and , weight loss suggesting that there was a predominant water loss. There was no fall in mean arterial pH although there was a greater range in pH after instillation of cholera toxin (range pH 6-9-7-6).
To determine the effect of intestinal secretion on acetate absorption a secretory state was induced by cholera toxin (Table VI) . During cholera toxin induced secretion acetate absorption was reduced from 30 and 100 mmol/l acetate containing solutions. The functional integrity of g acetate (0) or glucose the gut was confirmed by the finding that a 100 nean (SEM). Negative mmol/l glucose containing solution was able to reverse the cholera toxin induced secretion to olll) on acetate absorption absorption (3-1 (1-8) Al/min/g) and glucose absorption in the secreting intestine (8-7 (0 7) totmol/min/g) was the same as in the normal Dtion with intestine (1 -4) kmol/min/g). mosmol/l by the addition of 90 mmol/l mannitol.
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This resulted in water secretion which was similar to that obtained with cholera toxin (Table   172 T-r T1 l -- VI). Acetate absorption was reduced to [2] [3] [4] [5] [6] [7] [8] [9] (0 43) [.mol/min/g which was similar to the rate found after cholera toxin (3 2 (0 2) umol/min/g) ( Table 6 ).
Discussion
The data presented here show that acetate absorption follows apparent saturation kinetics and is absorbed at a similar rate to glucose. Although one previous study of short chain fatty acid absorption in rat jejunum in vitro has shown saturation kinetics4 this was not found in another in vitro study of rat jejunum possibly because lower acetate concentrations were used.2 The present study confirms previous observations that mutual inhibition of short chain fatty acid absorption occurs in the rat jejunum. (Table VI) .
In conclusion we have found evidence from in vivo perfusion of rat jejunum for non-ionic diffusion of acetate. We have previously shown that acetate stimulates water and sodium absorption in the normal rat small intestine but that this effect is abolished when the gut is pretreated with cholera toxin.') The data presented here suggest that cholera toxin might be inhibiting the stimulatory effect of acetate on sodium absorption by reducing the absorption of acetate itself.
